Trade and financial ties between low-income countries (LICs) and Brazil, Russia, India, and China (BRICs) have expanded rapidly in recent years. This gives rise to the potential for growth to spill over from the latter to the former. We employ a global vector autoregression (GVAR) model to investigate the extent of business cycle transmission from BRICs to LICs through both direct (FDI, trade, productivity, exchange rates) and indirect (global commodity prices, demand, and interest rates) channels. The estimation results show that there are significant direct spillovers while indirect spillovers also matters in many cases. Based on these results, we show that growing LIC-BRIC ties have significantly helped alleviate the adverse impact of the recent global financial crisis on LIC economies. JEL Classification Numbers:C32, E17, F47
I. INTRODUCTION
Research on business cycle transmission has regained attention in the wake of the recent global financial crisis. The International Monetary Fund has, for instance, carried out several studies that examine spillovers from systemically important countries (the United States, European Union, Japan, and China) to the rest of the world. 2 These studies almost exclusively focus on business cycle transmission among advanced and major emerging market economies, with limited attention to transmission to low-income countries (LICs), particularly that from major emerging market economies such as BRICs (Brazil, Russia, India, and China) . This is not surprising given that LIC-BRIC ties have become significant only recently. However, trade and financial relations between LICs and BRICs have grown so rapidly over the past decade that any analysis of LICs' growth prospects would not be complete without taking into account the impact of the BRIC economies.
The emergence of BRICs has brought about a significant redirection of LIC trade and financial ties toward these emerging markets. Bilateral trade between LICs and BRICs has grown exponentially in recent years, making BRICs collectively a trade partner that is comparable to the United States (IMF 2011). 3 BRIC FDI and development assistance, though remaining small relative to ODA from traditional donors, have also grown rapidly and are making a significant impact in certain key sectors (e.g., infrastructure and resource extraction) of LIC economies. In addition, the rise of BRICs in the global economy could exert significant indirect effects on LIC economies via global goods and financial markets. In particular, rising global demand for commodities as a result of strong economic growth in BRICs and their rapid reserve accumulation could alter the terms of trade and the cost of financing for LICs in the global market.
The relatively mild deceleration of LIC economic growth during the global financial crisis points to the potential benefits of their growing ties with BRICs. Most LICs were hit hard by the crisis, but growth often slowed less and recovered faster than anticipated. This milder impact was anticipated by some analysts at the onset of the global financial crisis. They argued that Sub-Saharan Africa, for instance, would be more resilient to the global financial crisis than conventional wisdom would suggest because of the region's strong trade ties with BRICs, particularly China. 4 To the extent that BRIC growth suffered much less from the crisis than that of advanced economies, LICs' ties with BRICs must have helped them lessen the impact of the global financial crisis, though the extent of this alleviation is unknown. More generally, as long as BRIC business cycles are not completely synchronized with those of advanced economies, their spillovers to LICs should help dampen the volatility of LIC growth. Moreover, the emergence of BRICs provides another potential source of sustained external demand and source of financing for low-income countries, raising the prospects for faster growth and poverty reduction in the long term.
Against this background, this study employs a global vector autoregression (GVAR) model to examine growth spillovers from BRICs to LICs. We attempt to shed light on the following three questions: To preview the results, the following points stand out:
 Overall spillovers from BRICs to LICs are considerable and persistent in the long run.

Trade shocks from BRICs exert the strongest effect on growth in LICs, followed by exchange rate shocks, with real appreciation of BRIC currencies improving LIC growth through higher exports to BRICs. BRIC FDI to LICs appears to have limited impact on LIC growth thus far.
 BRIC spillovers are strongest in commodity-exporting LICs, reflecting the importance of commodities in LIC-BRIC trade relations.
Demand shocks from BRICs exert significant influence over global commodity prices and global demand, with global oil price and demand being the most affected by shocks originating in BRICs. This influence translates into significant spillovers to growth in many LICs.
The resilience of the BRIC economies during the global crisis may have added 0.3-1.1 percentage points to LIC growth compared with a scenario in which BRIC GDP had declined at the same pace as advanced economies.
These results have significant policy implications. They point to the potential of the BRIC economies to alter the volatility of LIC economies in the short run and contribute to their sustainable growth rates in the long run. It also suggests that LICs' linkages with other dynamic emerging market economies (EMEs) could have similar impacts. Thus, in assessing the macroeconomic policy stance and growth potential in LICs, greater attention should be paid to their linkages with BRICs and other EMEs, both via direct and indirect channels. The rest of the paper is organized as follows. Section II provides, as background, some stylized facts on the role of BRICs in the global economy and their growing trade and financial ties with LICs. Section III presents the basic setup of the GVAR model estimated in this paper, and Section IV reports the estimation and simulation results. Section V concludes. 
II. BRICS IN THE WORLD ECONOMY AND LIC-BRIC LINKAGES

III. THE GVAR MODEL AND ESTIMATION STRATEGY
Model Choice
A key challenge in the business cycle literature is to come up with a consistent and accurate identification technique for modeling international spillovers of shocks. Common techniques include panel data analysis, single-country VAR models, large-scale macroeconomic models, dynamic factor models, global models, and factor models. It is well known that panel data analysis suffers from one-size-fits-all (single equation) and endogeneity problems. Singlecountry VAR models for global transmission generally require the estimation of a large number of parameters and hence face a degree of freedom constraint, especially for models involving LICs, which often have limited data with frequent structural breaks. Moreover, panel VAR models have limited ability to control for cross-country differences. Finally, large-scale macroeconomic models require a large number of behavioral equations and parameters.
Dynamic factor models have remained until recently the most powerful and widely used econometric tool to analyze business cycle across countries or regions. However, factor models are criticized for being atheoretical and lacking a structural identification scheme. Additionally, even after controlling for "common" factors there are always important residual cross-country interdependencies due to policy and trade spillover effects that remain to be explained.
Against this backdrop, we use a global vector autoregression (GVAR) model to analyze BRIC spillovers to LICs. The GVAR approach is a recent development by Pesaran, Schuermann, and Weiner (PSW) (2001), Pesaran and Smith (2004) , and Dées, di Mauro, Smith (2004 and . The GVAR model is a multivariate and multicountry framework that can be used to investigate cross-country and regional interdependency. While it allows to minimize parameter requirements and can cover a large number of geographical areas, the GVAR model typically links individual countries or regions by including foreignspecific fundamentals. Unlike the factor models, the GVAR model introduces observed country-specific foreign variables in individual country models to deal with pervasive dependencies in the global economy in a flexible manner.
The contribution of this paper to the literature in terms of methodologies is twofold. First, to the best of our knowledge this is the first attempt to model the LIC-BRIC linkages through multivariate time series analysis using a GVAR model. This approach alleviates two key shortcomings of previous methodologies: (i) a narrow focus of macroeconomic variables, usually solely on output, and (ii) limited capability to address international business cycle spillover issues. Like standard VAR models, the GVAR model allows for both backward (i.e., elasticities) and forward analysis (i.e., impulse response functions and variance decomposition). Typically, the GVAR model explicitly specifies international business cycle spillovers with following characteristics: (i) domestic variables are related to corresponding trade-weighted foreign variables to match the international trade pattern of the country under consideration; (ii) non-zero pair-wise correlation in residuals between countries and equations are allowed, to capture a certain amount of dependence from idiosyncratic shocks; (iii) common observed shocks can be introduced; and (iv) country idiosyncratic factors are controlled for.
The GVAR outputs capture the direct impacts of shocks from BRICs to LICs. In addition to the analysis of direct channels of spillovers through GVAR estimations and simulations, we also examine spillovers from BRICs to LICs through indirect channels: global demand, commodity prices, and financial linkage (see Figure 4 ). We construct a structural VAR to estimate the impact of BRICs on global variables, which are then fed into the GVAR to compute the indirect spillovers. Few studies have explicitly estimated the extent to which growing BRIC economies influence global commodity prices, demand, and finance that could ultimately influence business cycles in LICs. 
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The Framework
We consider N LICs in the global economy and M BRIC countries (M = 4). Let X it denote a k i x1 vector of (LICs') domestic (endogenous) variables (for instance, LIC GDP and inflation), denote a 1 vector of BRIC variables-or country-specific foreign variables-(such as BRIC GDP per capita and exchange rates); and denote a mx1 vector of (common) global factor variables (such as global demand, international oil prices, and U.S. Fed Fund rates). and are assumed to be weakly exogenous.
The general individual LIC country/region VAR 1,1 model is as follows:
Where:  is a k i x1 vector of fixed intercepts;  Φ is a k i xk i matrix of coefficients associated with lagged domestic variables, X it-1 ;  Λ and Λ are matrices of coefficients associated with, respectively, contemporaneous and lagged foreign variables, X* it and X* it-1 ;  Γ and Γ are matrices of coefficients associated with, respectively, contemporaneous and lagged global (weakly) exogenous factor variables, D t and D t-1 .  u is a k i x1 vector of country-specific shocks, assumed serially uncorrelated with zero mean and a non-singular covariance matrix, Σ , , where , , , or more compactly, u i. i. d. 0, Σ .
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 We, however, as in PSW (2004), allow the idiosyncratic shocks u to be correlated across countries/regions, to a limited degree. In a sense, for j
∑ for t t′ 0 for t t′
We impose that k i , the number of country-specific variables, is the same across countries. However, we recognize that (i) not all LICs are equally important in the global economy; (ii) country-specific shocks might be cross-sectionally correlated due to geographic or contagion effects that are not totally caused by common factors; and (iii) markets might not be equally important or present in LICs countries. In light of these considerations, we adopted an approach developed by PSW, which uses country-specific weights w ij , as opposed to common weights w j , in constructing cross-country averages (Table 2 ). More specifically, PSW uses the following formula to weigh country-specific foreign variables:
The weight (for j=1,…, N+M) captures the relative importance of country j for the ith country in the world economy. For instance, if i=1, captures the relative importance of countries j= 2, 3, …, N+M for country i=1. This formulation allows us to better control for shocks from BRICs and other observed factors that impact on LICs' endogenous variables. More importantly, it also helps assign appropriate weights to various foreign shocks. At the same time, these time-varying weights control for any breaks induced by the fast growing BRIC-LIC trade and financial ties.
Given the size of the GVAR, the model cannot be estimated using standard VAR techniques because it would require more estimated parameters than available observations. The assumption of weak exogeneity of country-specific foreign variables allows for constructing country-specific variables using time-varying trade weights. This greatly reduces the number of unrestricted parameters to be estimated. The corresponding vector error correction model of equation (1) that serves as the basis for the generalized impulse response (GIRF) is:
where ′ , ′ , matrix of rank , and β is a x matrix of rank .
Estimating Spillovers
Econometric modeling steps:
 Step 1: Country-specific small-dimensional models are consistently estimated for each LIC. We typically estimate the VAR 1,1 for each LIC (see equation (1)). These models provide estimates of direct spillovers from BRICs and identified global factors to LICs.

Step 2: Long-run (co-integrating) and error correction relations among variables for selected countries are identified.
Step 3: Stack and solve in one large system (Global VAR) all estimated coefficients from the country-specific models. The resulting model is used for generalized impulse response function analysis.
Step 4: Estimate an additional structural VAR including the country-specific foreign variables for BRICs (GDP, trade, real exchange rates, and FDI) and the identified global factors (global demand, international oil prices, global commodity prices, U.S.
Fed Fund rates). The estimation pins down the direct impact of BRICs on global factors, and ultimately indirect spillovers from BRICs to LICs through identified global factors in GVAR.
Other estimation steps and pre-requisites: The traditional Augmented Dickey-Fuller (ADF) test on each individual variable (in levels, first and second differences) suggests that most variables follow an I(1) process. Stability tests suggest that the model remains dynamically stable.
Estimating the impacts:
Estimating the Direct Impact of Shocks from BRICs. We first construct a GVAR framework with (i) LIC individual domestic variables, (ii) BRIC sources of spillover variables (e.g., productivity, trade, FDI, exchange rates), and (iii) global factor variables (world oil prices, world commodity prices, world demand, and U.S. Fed Fund rates). The GVAR provides estimates of the direct impact of shocks from BRICs through the generalized impulse response function (GIRF) of identified shocks to LICs' fundamentals (GDP, trade, inflation, and real exchange rates). It also provides endogenous responses of LIC variables to shocks to global factors (world demand, oil prices, other commodity prices, and U.S. Fed rates), which enable us to subsequently estimate the indirect impact.
Estimating the Indirect and Total Impact of Shocks from BRICs. We attempt to fully capture the spillovers from BRICs to LICs that could potentially transmit through global factors. A two-step approach is thus adopted. We complement the above GIRF results (the response of LIC growth to shocks to global factors) by estimating a simple structural VAR to identify unexpected shocks from BRICs to global factors. For simplicity and convenience, we limit the endogenous set of variables of the column vector (in the order) to growth (both for BRICs and LICs), trade, real exchange rates, global demand, oil prices, and U.S. Fed Fund rates. Impulse response from the SVAR model provides estimates of response of global factor variables (e.g., world oil price) to shocks (e.g., to productivity) in BRICs. This result, combines with the LICs growth response to shocks to global factors (e.g., oil price, from the GVAR) produces the indirect impact of shocks from BRICs (e.g., productivity) to LICs through any identified global factor. The total effect is finally obtained by summing up the direct and indirect effects.
Estimating BRICs' alleviating effects on LIC output during the global financial crisis. We estimate a Generalized Variance Decomposition output of the GVAR both in-sample (1972-2009, i .e., including a global financial crisis period dummy) and out-of-sample (1972-2007, i .e., excluding the crisis period). This allows us to calculate the relative contributions of (i) domestic variables, (ii) BRIC spillover variables, and (iii) global factor variables to the change in LICs' output. A comparison of the two sets of results enables us to gauge the increasing role of BRICs in determining the change in LIC growth. These calculations are complemented by a simulation exercised using a model estimated by Berg et al. (2010) patterns of final goods. Changes in international specialization in production could also result in higher real aggregate income and welfare (OECD, 2005) .
Trade: Heckscher-Ohlin-Samuelson and Stolper-Samuelson theories predict that comparative advantage results from differences in factor endowments across countries. As such, countries/regions export goods that intensively utilize factors of production with which they are relatively abundantly endowed, and import goods that use intensively factors that are relatively scarce at home. Trade linkages generated under such frameworks can lead to both demand-and supply-side spillovers across countries, resulting in a higher degree of synchronization of output across countries. On the other hand, if stronger trade linkages facilitate increased specialization of production across countries, and if sector-specific shocks are dominant, then the degree of co-movement of output could fall (see Baxter and Kouparitsas, 2005 Financial linkages (through the U.S. Fed Fund Rate): Rising financial linkages could result in a higher degree of business cycle co-movement via the cost of capital and the wealth effects of external shocks. However, they could reduce cross-country output correlations by stimulating specialization of production through the reallocation of capital in a manner consistent with countries' comparative advantage (see Kose, 2008, and Bayoumi, 2007) .
IV. EMPIRICAL RESULTS
Based on the procedure (joint GVAR and SVAR outputs) shown in Figure 4 and detailed in the previous section, this section presents the estimates of direct and indirect spillovers. The GVAR analysis uses time-varying trade weights of the last five years for country-specific foreign variables to capture changes in the global economic structure over time.
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Direct Spillovers
Direct spillovers from BRICs are generally manifest in significant improvements in LIC output over time, but there are considerable variations in the impact across different channels of transmission as well as across different LIC regions (Figure 4 and 5).
 Trade shocks:
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Of the four identified channels of spillovers, trade shocks dominate. The trade channel accounts for around 60 percent of the impact of BRICs on LIC growth-it is the most significant and persistent channel of transmission for all regions. In general, trade shocks lead to positive short-and long-run growth effects except in the European and Middle East LICs, where the short-run response is negative, possibly due to competition in third markets for imports (e.g., agricultural products). Ojeyide, Bankole, and Adewuyi (2009) also show that trade with China could potentially result in a short-term output contraction in Africa. In terms of magnitude of the impact, the greatest responses are seen in LICs in Asia and Middle East, North Africa, and Central Asia (MNCA), consistent with the strong trade links between BRICs and these countries. The response in African LICs is also quite strong, reflecting growing trade ties that these countries have forged with BRICs in recent years. Furthermore, the overall impact on oil exporters is considerably larger, almost twice as large as on non-oil exporters. This is hardly surprising given the strong complementarity between major BRICs (China and India) and oil exporters, discussed earlier on.
 Real exchange rate shocks: A positive shock to the real exchange rate (appreciation) in BRICs is associated with positive growth effects on LICs. Given that LIC-BRIC ties are dominated by trade in magnitude, exchange rate movements are likely to exert their impact through trade. As such, like trade shocks, these effects appear to be positive and particularly strong in oil exporters among LICs.
12 Surprisingly, however, real exchange rate appreciation is somewhat associated with reduced growth in LICs in Latin America and the Caribbean (LTNC) LICs in the short run. This could reflect the fact that the selected LTNC countries have limited exports destined for BRICs (except Brazil) and a real appreciation in BRICs leads to higher import costs, worsening the terms of trade.
 Technology shocks. The results show that this impact is generally significant and leads to higher long-run growth in LICs. Consistent with some recent studies of the relationship between BRICs (China in particular) and LICs, short-term responses in LICs are sometimes negative, but they tend to shift to a significant positive impact in the longer horizon. As observed by Ojeyide, Bankole, and Adewuyi (2009), such initial negative impact could be related to BRICs' (China in their case) competition in third markets for exports and imports.
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Asian LICs stand out in terms of benefiting from technology shocks from BRICs. This probably reflects the closer integration of Asian LICs into global manufacturing supply chains, in which BRICs (particularly China and India) play a critical role. LICs in MNCA also benefit significantly from technology shocks, as do non-oil commodity exporters.
 FDI shocks. This channel also matters, but compared with the other three channels of spillovers, its impact on LIC growth is more modest even in the long run. While the empirical evidence on the growth benefits of FDI in general is inconclusive, this finding may reflect the relatively small volumes of BRIC FDI in LICs-the "threshold" effects are yet to manifest (Kose et al., 2009) . Despite the recent surge in BRIC FDI to LICs, it remains relatively small compared to total FDI inflows to LICs. Nevertheless, the impact of BRIC FDI could be much larger in individual LICs that have received larger volumes of BRIC FDI.
12 Statistically significant but the magnitude is small compared with trade shocks. 13 Recently, Arora and Vamvakidis (2010) discussed that China's exports of goods to other countries could have a negative direct effect on those countries' net exporters. Growth (in percent) 
Indirect Spillovers
As outlined earlier, the estimation of indirect spillovers involves two steps: (i) using an SVAR to estimate the impacts of shocks originating in BRICs on global variables, and (ii) feeding these impacts into the GVAR to assess their spillovers to LICs. BRIC shocks that are considered to influence global variables are technology and demand (proxied by GDP per capita and imports, respectively). Four global variables are considered important in the context of LIC-BRIC linkages. These are world oil prices, other commodity prices, global interest rates (proxied by the U.S. Federal Fund Rate), and global demand.
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
Overall, the estimation results show that BRICs exert significant impact on some of the global variables through their demand and technology innovations (Table 3 and 4, which depicts the response of global variables to BRIC shocks in different timeframes). Shocks to BRIC demand have larger impact on global variables than those to technology. While the effects of technology stocks tend to die down in the long run, those of demand shocks generally remain strong in the long run, even though the short-run impact tends to be larger as well. This is consistent with the earlier finding that shows the importance of trade to the transmission of business cycles from BRICs to LICs, and it is this channel of spillovers that LIC policymakers should pay the greatest attention in assessing the macroeconomic policy stance.
 Among the four identified channels of impacts on global variables, those on world oil and other commodity prices are the largest in the short run, and those through global demand and interest rates are generally small or negligible. Roughly one-third of changes in world oil prices can be attributed to shocks originating in BRICs. This seems to reflect the fact that commodity supply is generally inelastic in the short run and the hence price impact is large. In contrast, only less than 10 percent of the change in the U.S. Fed Fund rates is explained by shocks from BRICs.
These effects of BRIC shocks on global variables translate into some significant and positive spillovers to LICs, though they are mostly smaller than direct spillovers (Table 4 ). The overall impact of BRICs on LIC growth appears to be both substantial and becoming larger over time (Table 5 ). The total impact of a 1 percentage point increase in BRICs' demand and productivity leads (through both direct and indirect channels) to a cumulative 0.7 percentage point increase in LICs' output over 3 years and 1.2 percentage point over 5 years.
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The impact has increased from the pre-2007 period, when a 1 percentage point increase in BRICs' demand and productivity would change LICs' output by about 0.5 percentage point over 3 years and 0.6 percentage point over 5 years. 16 Note that total impact here is confined to those results from demand and technology shocks in BRICs. To the extent that these two categories of shocks differ from those transmitted from direct channels, the direct spillovers captured here are different in magnitude and time profile from the estimates of direct spillovers presented earlier. For this reason, one cannot sum results from Table 2, 4 and Appendix Table 4 as total spillovers. 17 Calculated from the impulse response functions. Note that there are significant variations across regions and type of exporters. We also attempted to estimate the response of LICs growth to shocks to advanced economies poductivity and demand, using a different methodology from the GVAR described above. These estimates are not associated with standard error as they combine two sets of estimates obtained using separate models. Nevertheless, the magnitudes are broadly similar to the estimated direct impact of demand and productivity shocks in advanced economies. A 1 percentage point increase in advanced economy's demand and productivity is associated with 0.9 and 1 percentage point increase in LIC output over 3 and 5 years respectively. Note that while this additional exercise is helpful to gauge the broad magnitudes of the spillovers from advanced economies, these estimates of direct impacts are based on a different methodology and so are not strictly comparable to the BRIC spillover estimates. 
BRICs' Role during the Crisis
Given the increasing BRIC spillovers to LICs, a natural question to ask is how BRICs' resilience during the global financial crisis may have helped cushion LICs from the crisis impact. In answering this question, we first analyze the contributions of various sources using the generalized variance decomposition technique, and then simulate the effects of BRICs' resilience on LICs based on an existing study (see below).
The BRIC contributions to LICs growth during the crisis were generally significant, albeit varying considerably across regions. Even before the crisis, BRICs' contributions were already significant, ranging roughly from 20 percent to 30 percent in explaining changes in LICs output growth (Table 6 ). During the crisis period, however, BRICs' contributions increased significantly across all regions, with the largest increases seen in African and Asian LICs, and oil and other commodity exporters, consistent with the earlier analysis. It is worth noting that domestic factors also contributed GDP growth in these two regions during the crisis, reflecting improved macroeconomic management over time, including the significant policy buffer built prior to the crisis (IMF, 2009; 2010) . A simulation exercise confirms that LICs' growing ties with BRICs, particularly through robust trade links, helped cushion LICs' growth from the impact of the crisis. BRICs' growth declined by less than advanced economies during the crisis, providing stronger demand for LIC exports. LIC growth would have been 0.3 percentage point to 1.1 percentage points lower during the crisis if BRICs' GDP growth had declined at the same pace as advanced economies (See counterfactual scenario in Figure 5 ).
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Given that average LICs growth was 19 The scenario made use of a panel growth regression of growth in LICs on a number of its short run determinants, including external demand, measured as the trade-weighted growth of trading partners (Berg et (continued…) 2 Generated from variance decomposition of VAR regression, for period covering 1972-2009. 3 Generated from variance decomposition of VAR regression for period covering 1972-2007. 4 Difference between "During and post-crisis" and "Before the crisis". Positive sign implies an increase in contribution, and a negative sign means the opposite. GVAR results show that direct spillovers from BRICs to LICs are significant and persistent, exerting considerable impact on LIC growth. Bilateral trade is the most powerful channel of transmission, but exchange rate movements, productivity innovations in BRICs, and FDI flows from BRICs also matter, albeit more modestly. The spillovers spread to all LIC regions, with commodity-exporting countries and those in Asia experiencing the strongest impact. The response in African countries is also quite strong, reflecting the rapid expansion of their trade with BRICs in recent years, particularly in commodities.
Change in Contribution 4
Indirect spillovers from BRICs to LICs through global demand and price channels are also significant, though generally much smaller in magnitude than the direct spillovers. Because BRICs are key players in the global commodity markets, their demand and productivity growth have large impact on world commodity prices, especially world oil prices, which in turn exert significant influence on LIC growth. The impact through global demand and interest rates are generally small or negligible. African LICs seem to receive stronger indirect spillovers, as do oil-exporting countries.
BRICs' mild slowdown and quick recovery from the global financial crisis helped cushion LICs' growth from the impact of the crisis. Growing bilateral trade over the recent years seems to have played a key role. This is a major benefit from LICs' diversification of external demand in recent years and should continue to pay off in the future.
Looking forward, increasing LIC-BRIC trade and financial ties will only strengthen their business cycle synchronization over time. As long as BRIC business cycles are not fully synchronized with those of advanced countries, these growing ties should help dampen growth volatility in LICs. This also means that LICs will have to pay increased attention to macroeconomic developments in BRICs in assessing their macroeconomic policy stance. Moreover, continued expansion of BRIC economies could alter LICs' growth potential in the long run, serving as new drivers of growth for LICs.
Some caveats are worth highlighting. The estimated spillovers represent broad orders of magnitude rather than definitive estimates and should be treated with caution. Limited lengths of time series and frequent structural breaks in LIC and BRIC economies reduce the robustness of the estimates. Furthermore, neither BRICs nor LICs are homogenous entities. Bilateral relations thus often vary greatly from country to country, and any assessment of bilateral spillovers and policy implications should therefore be based on a close examination of these relations. (1972-2009) and out-of-sample (1972-2007) . 
Appendix
